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A b s t r a c t -Amorphous s t a t e o f PbTi03 h a s been prepared. DTA, o p t i c a l and e l e c t r o n -n i c r o s c o p i c i n v e s t i g a t i o n s has c l a r i f i e d
t h e c r y s t a l l i z a t i o n t e m p e r a t u r e and t h e d e v i t r i f i c a t i o n phenomenon.
I n Raman s p e c t r a , low-lying r e s p o n s e i s found i n -t h e amorphous s t a t e , and t h e f e r r o e l e c t r i c s o f t mode i s found when it i s c r y s t a l l i z e d .
Tsuya e t a l l ) f i r s t p r e p a r e d amorphous f l a k e s o f f e r r o e l e c t r i c
PbTi03 by a r o l l e r quenching method.
Confirmation of t h e i r b e i n g r e a l l y amorphous and n e i t h e r c r y s t a l l i t e s n o r ceramics, has been made
2)
by Uno u s i n g X-ray d i f f r a c t i o n method. G l a s s and Nassau i n d e p e n d e n t l y p r e p a r e d amorphous f l a k e s of c r y s t a l s such a s LiNb03, LiTa03, and r e p o r t e d unexpected h i g h v a l u e s 5
of d i e l e c t r i c c o n s t a n t i n t h e v i c i n i t y of c r y s t a l l i z a t i o n tempera t u r e ? ) L i n e s p u b l i s h e d a t h e o r y , s t a t i n g t h a t t h e amorphous s t a t e of f e r r o e l e c t r i c s having h i g h symmetry s t r u c t u r e such a s p e r o v s k i t e may
adding " g l a s s formers". Confirm-0 a t i o n of being r e a l l y i n t h e amorphous s t a t e i s made by x-ray 4 have f e r r o e l e c t r i c i t y .
W e p r e p a r e d amorphous f l a k e s of p u r e ( 9 9 . 9 % ) PbTi03 by t h e twin JOURNAL DE PHYSIQUE a sharp exothermic peak a t t h e c r y s t a l l i z a t i o n temperature T c r y s = 540°C (Fig.l) .
The d e v i t r i f i c a t i o n phenomenon i s observed, when as-quenched 5 f l a k e i s heated up t o about 950°C.
The Raman s c a t t e r i n g experiments were made on t h e p e l l e t s a s described above6 '7) Fig.Z(A) shows Raman spectrum from as-quenched m a t e r i a l .
S o f t mode does n o t e x i s t , background i s high, and s e v e r a l b r o a d p e a k s e x i s t . Fig. 2 (B) , ( C ) and (D) show e f f e c t of h e a t treatment on Raman s p e c t r a .
A f t e r h e a t t r e a t m e n t a t a temperature above T c r y s '
so£ t mode appears.
The frequency of t h e damping of t h e s o f t mode i s a function of annealing temperature(T max) ' With i n c r e a s i n g t h e annealing temperature, t h e s o f t mode becomes sharp and hard, o t h e r modes than t h e s o f t mode become s h a r p , and t h e background decreases.
I f t h e annealing temperature i s -T c r y s spectrum i s same as t h a t from t h e s t a r t i n g m a t e r i a l . F i g . 3 shows t h e low wave-number s p e c t r a from samples which had been annealed a t v a r i o u s t e m p e r a t u r e s .
When samples had been annealed a t t e m p e r a t u r e s lower t h a n Tcrys,broad low-lying peak was observed. T h i s peak i s d i f i n i t e l y d i s t i n c t from t h e f e r r o e l e c t r i c s o f t mode, which i s observed when a sample i s annealed above T T h e o r e t i c a l i n v e s t i g a t i o n s on t h i s low frequency c r y s ' atomic v i b r a t i o n s i n t h e amorphous s t a t e a t r a c t much i n t e r e s t .
